Genetic background influences therapeutic effectiveness of VEGF.
Therapeutic angiogenesis has emerged as a promising therapy, but some patients are refractory to exogenous growth factors. In order to identify the genetic determinants of post-natal angiogenesis and physiological vessel formation, we investigated the genetic factors that affected ischemia-induced development of collaterals in mice. An ischemic hindlimb model was generated in C57BL/6, C3H/He, and BALB/c mice. Angiogenesis was markedly different among the mice as determined by the restoration of blood perfusion and capillary density of the ischemic muscle. Impaired collateral vessel formation in BALB/c mice was associated with reduced expression of vascular endothelial cell growth factor (VEGF). Intramuscular gene transfer of VEGF promoted collateral formation in C57BL/6J mice, but not in BALB/c mice. Ineffectiveness of VEGF in BALB/c mice was associated with impaired expression of VEGF receptor. Our findings suggest that genetic background may influence spontaneous collateral formation and therapeutic effectiveness of exogenous VEGF. Alternative strategies other than administration of VEGF alone might be needed to attain optimal angiogenesis in some patients.